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The study examines the numerical solution of vibration control
problems in a coupled system consisting of two interacting objects.
The problem is solved under the assumption that the left boundary of
the distributed system is fixed, while an object with lumped param-
eters is attached to the right boundary, where a boundary control ac-
tion is also applied to the distributed system. Special attention is given
to obtaining a numerical solution to the problem. The solution is
approached using two methods: the gradient projection method and,
due to the linearity of the boundary problem concerning phase coor-
dinates and control inputs, the method of successive approximations.
By introducing an additional variable, the one-dimensional wave
equation is approximated using the method of lines, transforming
it into a system of ordinary differential equations of the 2n-th order.
The resulting variational problem for the system with lumped pa-
rameters is then numerically solved based on Pontryagin’s maximum
principle. The approximately optimal controls, obtained using the
gradient projection method with a specially chosen step size, form
a minimizing sequence of controls. Based on the numerical results,
functional convergence is established. The method of successive
approximations provides an optimal control solution as early as the
second iteration, regardless of the initial control. This demonstrates
the method’s efficiency and reliability for solving linear optimal con-
trol problems. The developed numerical techniques can be applied
to optimize the dynamic behavior of complex mechanical structures,
enhance system stability, and improve operational efficiency in vari-
ous engineering applications.
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The object of this study is the models of complex networks.
The task addressed is to construct a generative model of a growing
network, which has two key features characteristic of real-world net-
works: scale-free property and homophily. Homophily of a network
is understood as the tendency of nodes to group into communities.
To combine the requirements for homophily and scale-free property,
a two-level rule of preferential attachment has been devised. First, the
color of a new node is chosen with a probability proportional to the
volume of the corresponding community, and then, according to the
usual rule of preferential attachment, neighboring nodes are chosen
within the community. It has been shown that the computational
complexity of generating a network model with n nodes is O(n). It has
been proven that under such conditions, the distribution of degrees
of nodes across the entire network is the same as in the classical
non-homophilic Barabasi-Albert network and does not depend on the
number and structure of communities. Under the conditions of ho-
mophily, it is quite natural to generalize the requirement for scale-free
property to the distribution of community sizes. It has been found that
this distribution is determined by the intensity of the formation of new
communities. The dependence of the expected time interval between
the formations of successive communities on their index has been
established. The measure of homophily of the generated networks —
modularity - has been estimated; its dependence on the scaling of
the community volumes was found. The model built allows step-by-
step generation of growing scale-free networks that have a built-in
mechanism for the formation of communities, which is of practical
significance. Moreover, the proposed model could also be used in the
opposite direction: given the structural parameters of the network, it
is possible to restore the hidden rules by which this network evolves.

Keywords: scale-free property, homophily, modularity, genera-
tive network models, node communities.

References

1. Li, A, Li, J, Pan, Y. (2013). Homophyly Networks — A Structural
Theory of Networks. arXiv. https://doi.org/10.48550/arXiv.1310.8295

2. Dorogovtsey, S. N., Mendes, J. F. F., Samukhin, A. N. (2000). Structure
of Growing Networks with Preferential Linking. Physical Review Let-
ters, 85 (21), 4633-4636. https://doi.org/10.1103/physrevlett.85.4633

3. Newman, M. E. J. (2003). Mixing patterns in networks. Physical Re-
view E, 67 (2). https://doi.org/10.1103/physreve.67.026126

4. Mele, A. (2017). A Structural Model of Homophily and Clustering in
Social Networks. SSRN Electronic Journal. https://doi.org/10.2139/
ssrn.3031489

5. Choromanski, K., Matuszak, M., Migkisz, J. (2013). Scale-Free Graph
with Preferential Attachment and Evolving Internal Vertex Struc-
ture. Journal of Statistical Physics, 151 (6), 1175-1183. https://doi.
0rg/10.1007/510955-013-0749-1

6. Newman, M. (2005). Power laws, Pareto distributions and Zipf’s
law. Contemporary Physics, 46 (5), 323-351. https://doi.org/10.1080/
00107510500052444

7. Albert, R., Barabési, A.-L. (2002). Statistical mechanics of complex
networks. Reviews of Modern Physics, 74 (1), 47-97. https://doi.
org/10.1103/revmodphys.74.47

8. Noldus, R., Van Mieghem, P. (2015). Assortativity in complex net-
works. Journal of Complex Networks, 3 (4), 507-542. https://doi.
0rg/10.1093/comnet/cnv005

9. Shergin, V., Udovenko, S., Chala, L. (2020). Assortativity Properties of
Barabasi-Albert Networks. Data-Centric Business and Applications,
55-66. https://doi.org/10.1007/978-3-030-43070-2_4

10. Li, A., Li, J, Pan, Y. (2013). Community Structures Are Defin-
able in Networks, and Universal in Real World. arXiv. https://doi.
org/10.48550/arXiv.1310.8294

11. Girvan, M., Newman, M. E. J. (2002). Community structure in
social and biological networks. Proceedings of the National Acad-
emy of Sciences, 99 (12), 7821-7826. https://doi.org/10.1073/
pnas.122653799

12. Shergin, V., Grinyov, S., Chala, L., Udovenko, S. (2024). Network com-
munity detection using modified modularity criterion. Eastern-Euro-
pean Journal of Enterprise Technologies, 6 (4 (132)), 6-13. https://doi.
0rg/10.15587/1729-4061.2024.318452

13. Shergin, V., Chala, L., Udovenko, S., Pogurskaya, M. (2020). Elastic
Scale-Free Networks Model Based on the Mediaton-Driven Attach-
ment Rule. 2020 IEEE Third International Conference on Data Stream
Mining & Processing (DSMP), 291-295. https://doi.org/10.1109/
dsmp47368.2020.9204207

14. Raskin, L., Sira, O. (2021). Devising methods for planning a multifac-
torial multilevel experiment with high dimensionality. Eastern-Euro-
pean Journal of Enterprise Technologies, 5 (4 (113)), 64-72. https://
doi.org/10.15587/1729-4061.2021.242304

DOI: 10.15587/1729-4061.2025.325102
DEVELOPMENT OF A METHOD FOR INCREASING
THE EFFICIENCY OF PROCESSING DIFFERENT
TYPES OF DATA IN ORGANIZATIONAL AND
TECHNICAL SYSTEMS (p. 23-31)

Qasim Abbood Mahdi
Al Taff University College, Karbala, Iraq
ORCID: https://orcid.org/0000-0001-6612-3511

Andrii Shyshatskyi
State University "Kyiv Aviation Institute”, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0001-6731-6390

Anastasiia Voznytsia
State University "Kyiv Aviation Institute”, Kyiv, Ukraine
ORCID: https://orcid.org/0009-0004-3767-7354

Ganna Plekhova

Kharkiv National Automobile and

Highway University, Kharkiv, Ukraine
ORCID: https://orcid.org/0000-0002-6912-6520

Serhii Shostak

National University of Life and

Environmental Sciences of Ukraine, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0003-1234-1024

Thor Tulenko

Ivan Kozhedub Kharkiv National

Air Force University, Kharkiv, Ukraine
ORCID: https://orcid.org/0009-0007-2847-483X

Ruslan Semko

Ivan Kozhedub Kharkiv National

Air Force University, Kharkiv, Ukraine
ORCID: https://orcid.org/0009-0001-0966-8387



Denys Zheliezniak

Signal and Cybersecurity Troops Command

of the Armed Forces of Ukraine, Kyiv, Ukraine
ORCID: https://orcid.org/0009-0006-7495-8395

Alexander Momit

Central Scientifically-Research Institute of Armaments and Military
Equipment of the Armed Forces of Ukraine, Kyiv, Ukraine

ORCID: https://orcid.org/0000-0002-8901-7006

Mykhailo Sova
National Defense University of Ukraine, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0003-4487-9099

The object of the research is heterogeneous data circulating in
organizational and technical systems. The subject of the research
is the process of processing heterogeneous data. The problem
addressed in the study is improving the responsiveness of hetero-
geneous data processing in organizational and technical systems
while ensuring a specified level of reliability, regardless of the
volume of data entering the system. The essence of the obtained
results lies in the use of improved metaheuristic algorithms for pro-
cessing heterogeneous data in combination with other approaches.
The originality of the method lies in the use of additional improved
procedures that allow for:

- accounting for the degree of influence of destabilizing factors
affecting the processing of heterogeneous data in an organizational
and technical system, which makes it possible to consider the ele-
ments of the system that provide the highest reliability in heteroge-
neous data processing;

- taking into account the initial speed of each agent in the swarm
of the combined algorithm, which enables prioritization of the search
in the corresponding search space (by elements and components of
the organizational and technical system);

- optimizing the topology of heterogeneous data processing cir-
culating in the organizational and technical system;

- considering the failed elements of the organizational and tech-
nical system that are unsuitable for heterogeneous data processing;

- taking into account the influence of destabilizing factors both
during the initial placement of the agents in the swarm of the com-
bined algorithm and during the processing of heterogeneous data
circulating in the organizational and technical system;

- the ability to calculate the required number of computing re-
sources that need to be engaged if the available computing resources
are insufficient for performing calculations.

An example of the application of the proposed method in
processing heterogeneous data within an operational grouping of
troops (forces) demonstrated an improvement in decision-making
responsiveness by 13-15 % due to the use of additional procedures
and ensuring a decision reliability level of 0.9.

Keywords: metaheuristic algorithms, unimodal functions, mul-
timodal functions, destabilizing factors, heterogeneous grouping.
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The object of this study is the reliability of a military structure
consisting of three separate autonomous units. The task to develop
an algorithm has been solved by taking into account the exact
analytical solution to Kolmogorov’s differential equations, derived
from the concept of harmonization of the mathematical description
of models. The result of mathematical description harmonization
manifests itself in the asymmetric structure of possible states of the
system under study, consisting of three autonomous subsystems.
The symmetric distribution of roots in the characteristic Kolmogorov
equation on the complex plane in the ordered record of matrix tables
and corresponding determinant tables has been revealed. The rep-
resentation of the expanded formulas in the form of ordered tables
makes it possible to adapt the algorithm to computer technologies

and reduce computational costs by 2-3 times compared to conven-
tional methods of numerical integration.

The results were verified by testing the algorithm on the ex-
ample of assessing the reliability of a military structure consisting
of three separate autonomous units. The probabilities of possible
states of the military structure were determined depending on the
intensity of the flow of losses and the restoration of combat units.
The derived abstract, dimensionless results regarding the probabil-
ities of states were interpreted through the physically significant
time factor of the combat-ready state of combat units and the
military structure as a whole. The results of calculations, as well as
the algorithm and the mathematical model, have been validated by
using a time-invariant condition that relates the probability of the
system’s states.

Keywords: reliability of systems, Markov process, Kolmogorov
equation, state probabilities, autonomous subsystems.
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In this study, the object of research is organizational and tech-
nical systems. The primary issue addressed is the enhancement of
operational efficiency in assessing the state of such systems under
constraints related to data reliability, regardless of the volume of
incoming data acquired from information sources. The subject of
the research is the process of evaluating the condition of organiza-
tional and technical systems. The study presents the development of
a methodological approach for assessing the condition of complex
organizational and technical systems. The originality of the proposed




approach lies in the implementation of advanced auxiliary proce-

dures that enable the following:

- deployment of a search population of hippopotamus agents
across the search plane, accounting for uncertainty in the informa-
tion acquired through technical means about the organizational and
technical system, by employing appropriate corrective coefficients.
This enables a reduction in the time required for initial configuration
of the subsystem responsible for processing heterogeneous data from
extraction sources;

- additional consideration of the velocity of each agent within
the hippopotamus swarm, allowing the prioritization of search tasks
by each individual agent within the corresponding search space
(across elements and components of the organizational and technical
system);

- verification of the algorithm’s convergence to local and global
optima;

- replacement of ineffective search agents by refreshing the popu-
lation of hippopotamus agents;

- implementation of deep learning mechanisms for the knowl-
edge bases of the hippopotamus agent swarm;

- estimation of the required computational resources in cases
where the available computational capacity is insufficient for per-
forming the necessary calculations.

An illustrative example demonstrated a 13-16 % increase in
decision-making efficiency due to the integration of additional proce-
dures, while ensuring a decision reliability level of 0.9.

Keywords: hierarchical structures, metaheuristic algorithms,
evolving artificial neural networks, destabilizing factors.
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The object of research is air transport security system. The pre-
requisites for implementing security measures in air transport have
been investigated. This is due to the fact that the most serious threat
to the safety of air transport is unlawful interference acts (UIA), the
commission of which is a crime and cannot be justified. Therefore, it
is constantly necessary to promote the increase of efficiency in com-
bating this evil at the global level.

Factors influencing the safety of the ATS components depend-
ing on the features of their functioning have been determined. For
the "air transportation” ATS component the most vulnerable object
is the airport, where the processes of the initial and final stages of
the flight take place. For the "special purpose aviation” component
of the ATS, the most vulnerable sector is aviation-chemical work
in the agricultural sector. In this sector, aviation protects grain
crops with chemicals. It has been found that pesticides can be
a significant threat due to their use for the purpose of biochemi-
cal terrorism.

A mathematical model has been developed and implemented
that reflects the dynamics of passenger flow through airport proce-
dures. The dynamic distribution of airport resources for performing
screening procedures both during normal operation and when op-
erating under threat conditions was calculated. As a result, extreme
cases of resource requirements were identified - for performing
security checks lasting an average of 7 minutes per passenger. When
the throughput is exceeded by 2 times, the need for the corresponding
resources is 4.7 times greater than for performing security checks
lasting an average of 3 minutes per passenger and with minimally
sufficient process throughput to complete everything within the es-
tablished time frame.

Keywords: airport security, unlawful interference acts, safety
factors of aviation-chemical works, types of biochemical terrorism, air-
port screening procedures, airport resources, mathematical modeling.
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YHCEJBbHA OIITUMI3AIIIA CTPATETI KEPYBAHHA 3B’ A3AHUMM KOJIUBAJIbBHUMU CUCTEMAMM (c. 6-13)
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JlocmizpkeHO YrcesIbHE PO3B’sI3yBaHHS 3a/jad KOHTPOUIIO Bibpanii y 3B’s13aHill crucTeMi, 10 CKIaZiae€Thes 3 IBOX B3aEMOZI{I0YMX 00 E€KTIB.
3a/jaua po3B’sSI3yETHCS B IIPUITYIIEHHI, 1110 JIiBa Me)ka PO3MofiseHoi cucTeMu € (hikCOBaHOIO, a 06’ €KT i3 30cepePKEeHNMU ITapaMeTpaMu IIpU€e-
HaHMI /10 IPaBOi MeXi, /ie /10 PO3IIOZiIEHOI CHCTEMU TaKOXK 3aCTOCOBYETHCS /it KepyBaHHS Mexxeto. OCoOG/IMBY yBary IpUAiJIeHO OTPUMAHHIO
YHCeJILHOTO PO3B’sI3Ky 3afjaui. /o po3B’si3aHHsI MiIXOAATh 1Ba METOAM: MeTO/, I'PaZlieHTHOI ITpoeKIIil Ta, BHACIiOK JIiHIHOCTI kpalioBoi 3ajaui
1070 (ha30BMX KOOPMHAT i KePYIOIMX BXOJ[iB, METO/ ITOCTiZIOBHUX HAOIMKeHb. BBeZIeHHAM /I0AaTKOBOI 3MiHHOI OZIHOBUMIipHE XBHJIbOBE PiB-
HSIHHS alIPOKCUMYETHCSI METOJ,0M JIiHil, IepeTBOPIOIOUM HOro Ha CUCTeMy 3BUYaiiHUX AUdepeHIialbHIX PiBHSAHb 21-T0 NOpsAAKY. OTpuMaHa
Bapiarifina 3aj1a4a /1151 CHCTeMH i3 30cepePKeHNMHU ITapaMeTpaMHU ITOTIiM YHCeIbHO PO3B’I3yEThCS Ha OCHOBI IPUHIIUITY MAaKCUMyMy I1OHTpsI-
rina. HabmokeHi onTUMasIbHi KepyBaHHS, OTPHMaHi METOZIOM I'pa/IieHTHOI IPpoeKIii 3i creniaabHO mi/iibpaHuM po3MipoM KPOKY, YTBOPIOIOTh
MiHiMi3ytouy Moci/[oBHICTh KepyBaHHA. Ha OCHOBI 4HMCeJbHUX pe3y/bTaTiB BCTAHOBJIEHO (QYyHKIIIOHAJBHY 36DkKHICTb. MeToz MOoC/iZIoBHIX
HaOIDKeHb 3a6e3Iedye ONTHMaIbHe PillleHHsT KepyBaHHS BYKe Ha JIPyTiil iTeparlii, He3aJe)KHO Bijj MTOYaTKOBOTO KepyBaHH:. Lle CBifunTh 1mpo
edeKTUBHICTD i HaAiitHICT MeTomy A/ BUpilIeHHs JIHIMHUX 3324 ONTUMaJIBHOTO KepyBaHHs. Po3po6iieHi yncesbHI MeTOAU MOXKYThb OyTH
3aCTOCOBaHI /IJIs1 ONTUMI3aLlii JUHAMIYHOI TOBEAIHKY CKJIAZTHUX MEXaHITHUX KOHCTPYKIiH, MiZBUIIEHHS CTa01IbHOCTI CHCTEMH Ta ITi/IBUIIEH-
Hs e(heKTUBHOCTI pOGOTH B Pi3HUX iH)KEHEPHUX JJ0/]aTKaX.

KUrro4oBi ciroBa: IpUHITUII MaKCUMyMy IIOHTpsIriHa, XBUJIbOBE PiBHSIHHS, METOJ, IPSMUX, (DYHKIIIOHATbHA 30DKHICTb.
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PO3POBKA TEHEPATUBHOI MOJIEJII BE3MACIIITABHOT MEPEXKI 3 TOMO®LIBHOIO CTPYKTYPOIO (c. 14-22)

B. JI. Illeprin, C. A. I'puHb0B, JI. E. Yaia, C. I. YioBeHKO

OG6’eKTOM JIOCJIi/KEHb € MOZAEJI CKJIQ[HUX MepexX. Po3mIsaeTses mpobieMa CTBOPEHHST TeHepPaTUBHOI MOZIETi 3POCTAl0u0i Mepeski, sika
Mae /[Bi KJIFOYOBi BJIACTMBOCTI, XapaKTepHi /Il MEPeXK PeaslbHOTO CBiTy: Ge3MaciuTabHiCTh Ta roModiabpHicTh. I1if romodinbHicTIO Mepexi
MA€ThCS Ha yBa3i TSOKIHHS BY3JIiB JI0 TPYIIyBaHHS Y CIIBHOTH. [IJ1s1 CyMillleHHsT BUMOT II[OZI0 roMOdiIbHOCTI Ta 6e3MaciITabHOCT 6y10 pos-
po6JIeHO ABOpiBHEBe IIPABUJIO IIEPEBAXCHOIO IIPUEJHAHHS By3J1a JO Mepexi. 3riZIHO 3 HUM CII04aTKy OGHMPAEThCs KOJIip HOBOTO By3Ja 3 IMO-
BipHICTIO, TPOIIOPIIiHOIO [I0 0OCATY BifTIOBIZIHOI CITIJIBHOTY, a ITOTIM 33 3BUYAIHUM IIPABHJIOM IepeBAXXKHOT0 IPHUEAHAHHS Cepe] CIIITIbHOTH
00OMPAIOTHCS BY3JIU-CycCifu. [Ioka3aHo 110 0GYHMCIIIOBAIbHA CKJIQ/IHICTh IeHepaliil Moziesri Mepexxi 3 n BysziB craHoBUTh O(n). [loBezeHo, 110
PO3IIOAIL/ CTeTeHiB By3JIiB BCiel Meperi € TaKuM e, K y KIacuuHilt HeromodinbHiit Mepexi Barabési-Albert Ta He 3a/1eXXUTb Bifl KiJIbKOCTI Ta
CTPYKTYPH CILJIBHOT. 32 yMOB FOMO(IIBHOCTI, I[IJTKOM ITPUPOAHIM € y3araJTbHEHHS BUMOTH IIOA0 6€3MacIITaGHOCTI Ha PO3IOALT po3MipiB Ta
006csAriB CIiIBHOT. BU3HAYeHO, 10 3a3HAYEHUI PO3IIO/iI BU3HAYAEThCSI IHTEHCHUBHICTIO YTBOPEHHST HOBUX CITUIBHOT. 3HAN/IEHO 3aJIe)KHICTh
04iKyBaHOTO 4acOBOTO iHTEepBaJy MDK yTBOPEHHSM IIOCJIi/JOBHUX CITJIBHOT Bifi MTOTOYHOI 1X KiJILKOCTI, sika 3a6e3medye Ge3MacIITabHICTh
PO3MipiB CITIZIBHOT 3 33/JaHUM ITOKa3HUKOM CKelIiHTy. OniHeHO Mipy roModiJIbHOCTI reHepOBaHMX MEPEeXK — MOAY/ISIPHICTb Ta BU3HAYEHO Xa-
paxrep 1i 3a71€X)KHOCTI BiJ| CKels1iHTry 06csry criibHOT. CTBOpeHa MOJieJIb 103B0JIsSI€ IIOKPOKOBO TeHepyBaTH 3pocTaiodi 6e3MacuTabHi Mepexi,
sIKi MalOTh BOY/[OBAaHUI MeXaHi3M yTBOPEHHS CITIJIBHOT, 110 Ma€ IIPAKTHYHY 3HA4YyLIicTh. Bisbine Toro, po3pobyieHa MOfieIb MOXKe GyTH BHKO-
pucTaHa i y 3BOPOTHOMY HaIPsIMKY: 3a 33/laHMMU CTPYKTYPHUMM ITapaMeTpaMH Mepexi Mo)KHa BiZIHOBUTH ITPUXOBaHi MTPaBUJIA, 32 AKUMHU
BiZIOYBA€THCS €BOJIIOLIIST MEPEXi.

Kirrouogi croBa: 6e3MaciTabHiCTh, TOMOMIIBHICT, MOAYIISPHICTD, CKJIIHI Mepexi, CIIJIBHOTH BY3JIiB.

DOI: 10.15587/1729-4061.2025.325102
PO3POBKA METO/IY NIJABUIEHHSA OEPATUBHOCTI OBPOBKH PI3BHOTUITHUX JAHUX B OPTAHI3AIITHO-
TEXHIYHHUX CHCTEMAX (c. 23-31)

Qasim Abbood Mahdi, A. B. IITumanekuii, A. C. Bozaun, I'. A. IliexoBa, C. B. Illocrak, I. M. Tyienko, P. M. Cemko,
. 1. XKene3Hsk, O. C. Momir, M. B. CoBa

O6’eKTOM JIOCITi/PKEHHS € Pi3HOTHUITHI AaHi, 1[0 IIUPKY/IIOITh B OpraHizaliifHo-TexHiYHNUX cucTeMax. I[IpeiMeToM AOCIi/PKEHHS € IIpoliec
06pO6KY Pi3SHOTUITHUX AaHUX. [Ipo61eMoto, SIKa BUPIIIYEThCS B OCTIZPKEHHI, € MTiIBUIIIEHHS OIIepaTHBHOCTI 0OPOOKY Pi3HOTHUITHUX JAHUX B Op-
raHizanilfHoO-TeXHIYHUX CUCTeMax ITpHU 3a6e3MedeHH] 3a71aHol J0CTOBIpHOCTI He3aJIe)KHO Biff 06CATIB JaHUX, IKi HAJAXOAATH Ha Ti BXifl. CyTHICTb
OTPUMAHUX PE3Y/IbTATiB IOJIATAE Y BAKOPUCTAHHI YAOCKOHAJIEHNX METaeBPUCTUYHUX aJITOPUTMIB /Il 06POOKH Pi3SHOTHUITHHUX AAHUX 3 KOMOi-
HyBaHHSM 3 iHIMMMU Iifixogamu. OpUriHajbHiCTh METOAY IOJIATa€ Y BUKOPUCTAHHI JOJaTKOBUX YIOCKOHAJIEHUX IIPOLeSyP, SKi J03BOJISAIOTh:

— BpaxyBaHHSIM CTYIIeHIO BIUTHBY /IeCTa0iIi3yiounx (aKkTopiB, siKi BIIMBAIOTh HA 0OPOOKY Pi3HOTHUITHUX JaHUX B OpraHizarjiiiHo-TexHi4-
Hilf CHCTeMi, YUM JO3BOJISEThCS BPaxXyBaTH €JIEMEHTH OpraHi3allililHO-TeXHIYHOI CUCTEeMHU, SKi MAalOTh HAMOLIBIIY JOCTOBipHiCTH 06POOKH
Pi3HOTUIIHUX JAHUX;

- BPaxXOByBaTH I0YaTKOBY MIBU/KICTh KOXKHOTO 3 areHTiB 3rpal KOMOIHOBAaHOTO aJTOPUTMY, UMM /IOCSTAETHCS MOXKJIMBICTh BU3HAYaTH
MpiOpUTETHICTH MOLIYKY Y BiAIIOBIAHI# MIOIMHI ITONIyKY (110 eJIeMeHTaM i CKJIaZloBUM YaCTMHAM OPraHi3aniliHO-TeXHIYHOI CUCTEMM);

— MOYKJIUBICTIO OIITHMi3yBaTU TOIOJIOTI0 00POOKY Pi3HOTUITHUX JAHUX, LT0 ITUPKY/IIOIOTh B OpTraHi3alliifHo-TeXHIUHIN cucTeMi;

- BpaXyBaHHJIM BHBEZAEHUX 3 JI/ly eJIeMEHTIB OpraHizaljiifHo-TeXHI4HOI CHCTeMH, sIKi He IpUAATHI A1 06pOOKU Pi3HOTUITHUX JIAaHUX;

- BpaXyBaHHAM BILIUBY JleCTabiizyrounx (GaxkTopiB K MPH MOYaTKOBOMY PO3CTaBJIEHHI areHTiB 3rpai KOMGiHOBAaHOTO aJrOPUTMY TaK
i B mporieci 06po6KY Pi3SHOTUITHUX AAHUX, SKi I[UPKYITIOTh B OpraHizaIiifHo-TeXHIYHil crcTeMi;



— MOXKJIMBICTIO PO3PaXyHKY He0OXiJHOI KiZTbKOCTi 0GYHCITIOBATBHIX PECYpPCiB, SIKUX HEOOXiJHO 3aJIy9NUTH Y pa3i HEMOXXIMBOCTI ITPOBEZEH-
HsI pO3PaxyHKiB HAsIBHUMU OOUMCJIIOBAJIBHUMU peCypcaMu.

ITpoBe/ieHNIT TPUKJIAJ, BUKOPHUCTAHHS 3aIIPOIIOHOBAHOTO METOAY Ha MPUKJIAZi 06POOKH IeTepOreHHNX JaHUX B OMEepaTHBHOMY yIPyTIO-
BaHHI BifiCbK (CHUI), SIKWII TIOKA3aB ITiJIBUILEHHS OIIEPATUBHOCTI IPUIHATTA pillleHb Ha piBHI 13-15 % 3a paXyHOK BUKOPUCTAHHS /I0AATKOBUX
TIpoIieiyp Ta 3a6e3MedeHHs JOCTOBipHOCTI MPUIHATHX pillleHb Ha piBHi 0.9.

KUrro4oBi cy10Ba: MeTaeBpHUCTUYHI aJITOPUTMH, YHIMOAAIBHI (YHKIiI, MyJIbTUMOAANbHI (QYHKIII, fecTabimisyrodi dakTopy, pisHOpifHE
YTPYIIOBaHHS.
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PO3POBKA AJITOPUTMY AHAJIITUYHOI'O MOAEJIIOBAHHA TNWHAMIKH BUITA/IKOBUX ITPOITECIB
B ACUMETPUYHOMY JIAHITIOT'Y MAPKOBA (c. 32-46)

B. B. Kpagern, B. T. lomauceskuii, 1. B. [lomaHcbkuii, Bii. B. Kpasery

O6’eKTOM JIOCTi/IXKEHHSI € HaJiiHICTb BiliCbKOBOI CTPYKTYpH, 1110 CKJIAJIAETCS 3 TPHOX OKPEMUX aBTOHOMHUX ITi/[p0o3/1i1iB. BupilryeTscs mpo-
6s1eMa CTBOPEHHSI AJITOPUTMY 3 ypaxyBaHHSIM TOYHOTO aHAJITUYHOTO pillleHHs AudepeHIiabHUX piBHSIHb KoJIMOropoBa, OTpHMaHOro 3 KOH-
LIeTIIii rapMoHi3allil MaTeMaTHYHOTO OIKCY Mogiesiell. Pe3ysbraT rapMoHi3aliil MaTeMaTHYHOTO OITHCY Bil0MBAEThCS B aCUMETPUYHIN CTPYKTYpi
MOJKJIMBHX CTaHIB I0CTIPKyBaHOI CUCTEMH, 1110 CKJIA/IAETHCS 3 TPHOX ABTOHOMHUX ITiICKCTeM. BUSIBJIEHO CHMETPHUYHUI PO3IO/IiT KOpeHiB Xapak-
TePUCTHYHOTO PiBHAHHS K0JIMOTropoBa Ha KOMITJIEKCHIH IJIONHHI y BIIOPSAKOBAHOMY 3aITHCi TaGINI[b-MaTPHUIb i BiATIOBIIHNX TaGINIb-BU3HAY-
HUKiB. BUKJIa/1 po3ropHyTHX (DOPMYJI Y BUIVISZI BIIOPSIZIKOBAHUX TAG/INIIb /J03BOJISIE 3a0€3MEYUTH QJITOPUTMY aJJalITUBHICTD /10 KOMIT IOTEPHHUX
TEXHOJIOTIH Ta 3MEHIITNUTH 00YHCITIOBAIbHI BUTPATH Y 2-3 pa3y MOPiBHSHO 3 TPAAULITHIMI METO[aMH YHCEIBbHOTO iHTeTpyBaHHS.

Bepudikariist oTppMaHUX pe3yJIbTaTiB IPOBe/ieHa IUISIXOM arpobarliil aIropuTMy Ha IIPUKJIaZ OL[iHKY HailHOCTI BifiCbKOBOI CTPYKTYpH,
110 CKJIAQJIAETHCS 3 TPHOX OKPEeMHUX aBTOHOMHUX Iiipo3ziniB. BusHauaioThCst HIMOBIPHOCTI MOMUIMBUX CTaHIB BilICBKOBOI CTPYKTYPU 3aJI€XKHO
BiJl iIHTEHCHBHOCTI ITOTOKIB BTpAT Ta Bi/[HOBJIEHHs 60HOBUX Iiipo3iniB. OTpuMaHi abcTpakTHI, 6e3p03MipHi pe3y/IbraTi iMOBipHOCTEH CTa-
HIB iHTepIpeTyIoThcs Yepe3 (hi3suuHO 3HAuyLIMil (hakTop yacy 60€374aTHOrO cTaHy GOMOBHX IiZIPO3/iIiB Ta BifiCbKOBOI CTPYKTYpH B IiijIOMY.
Bepudixariss pe3y/bTaTiB po3paxyHKiB, aJITOPUTMY, MaTeMaTUIHOI MO/IeJTi TIPOBOAAUTECS 3 OTIOMOT'O0 iHBapiaHTHOI MO0 Yacy yMOBH, IO
MI0B’s13y€ UMOBIpHICTb CTaHIiB cUCTEMMU.

KorrouoBi cioBa: HafiliHicTh crcTeM, MapkiBcbkuii mporec, piBHsIHHS KosiMoroposa, IMOBipHOCTI cTaHiB, aBTOHOMHI Ii/ICHCTEMU.
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PO3POBKA METOJUYHOTO IIJAXO/Y 3 OIIHKU CTAHY CKJIATHUX OPTAHIZAIIITHO-TEXHIYHHX CHCTEM (c. 47-53)

Basem Abdullah Mohammed, I. I. CranoBcbKa, C. O. KamikeBuy, A. B. Jle6eguuchkuii, 0. B. Bakyirenko, H. M. IIpoTac,
0. M. Kirouak, O. I. JIactiBka, A. M. CemeHIok, O. A. KiBuiap

B nocaimpxenHi 06’ekToM € opraHizanilfiHo-TexHiuHi cucTeMu. IIpo6ema, 110 BUpillyBasIacs B LOC/HKeHH], — MiZIBUILEHHS OllepaTUBHOC-
Ti OI[iHKU CTaHy OpraHi3aIjiifHO-TEXHIYHNX CHCTeM IPX 0OMEKEHHSIX Ha JJOCTOBIPHICTh HE3aJIXKHO Bifl 06CATIB OOYTHX AAHUX, SIKi HAIXOAATH
Ha i1 Bxif Biz mxepes indopmariii. ITpeAMeT JOCTIHKEHHS — IIPOLIeC OL[iHKY CTaHy OpraHizaljiliHO-TeXHIYHUX cUCcTeM. Y JOCJIi/PKeHH] ITpoBe-
JIeHO PO3POOKY METOAUIHOTO MiAXO/y 3 OI[iHKM CTAaHy CKJIQJHMX OpraHizaIiifHo-TexHiYHUX cucteM. OpUTiHaIBHICTh METOJUYHOTO MiIX0Ly
TI0JIATa€ Y BUKOPUCTaHHI JOAATKOBUX YOCKOHAIEHUX IIPOLIEAYD, SIKi 03BOJISAIOTh:

— BHUCTaBUTH ITOLIYKOBY IOIYJISIIiI0 areHTiB 6ereMOTiB Ha IIJIOMIMHI ITOLIYKY 3 ypaxyBaHHSIM HeBU3HAUEHOCT] ITpo iHdopmaIiiro, sika o0y-
BAETHCS TEXHIYHUMMU 3aC00aMHU IIPO OpraHi3alliifHO-TeXHIYHY CHCTeMY, 32 PaXyHOK BUKOPHCTaHHS BifINIOBITHIX KOPETryBaIbHIX KOe(ilieHTiB.
3a3HavyeHe JI03BOJISIE CKOPOTUTH Yac Ha MTOYATKOBE HAJIALITYBAaHHS IiJICHCTEMHU 06POOKH Pi3HOTHUITHUX JAHUX 3 JOOYBHUX JDKEPEJT;

— JIOIATKOBO BPaxXOBYBAaTH IIBUAKICTh KOXKHOTO 3 areHTIiB 3rpai GereMoTiB, 10 /[03BOJISI€ BU3HAYATH IIPIOPUTETHICTD ITONIYKY KOXKHUM
areHTOM GereMOTOM Y Bi/iIIOBiiHii TuTONHMHI (110 €JIeMeHTaM i CKJIaZloBUM YaCTMHAM OPraHi3anilHO-TeXHIYHOI CUCTEeMHM);

— MIepeBipUTH MONAJaHHS AJITOPUTMY Y JIOKAIbHI Ta VI06aTbHI ONTUMYMU;

— IIPOBOAMTH 3aMiHy HENIPUJATHUX IS IOIIYKY OCi6 32 paXyHOK OHOBJIEHHS TIOIYJIAL] areHTiB 6eTeMoTiB;

— IIPOBOAMTH ITTMOOKe HABYAHHS 6a3 3HAHb areHTiB 3rpai 6ereMoTiB;

- po3paxyBaTH HEOOXiHY KiTbKiCTi 0GYMCITIOBAIBHUX PECYPCiB, AKX HEOOXiHO 3aIyYUTH y Pa3i HEMOXKJIMBOCTI IIPOBE/IEHHs PO3paxyH-
KiB HasiBHUMHU O0YHCIIOBaIbBHUMH PECYPCaMU.

ITpuxJia/ MoKas3as MiABUIEHHS ONePaTUBHOCTI IPUIHATTS pillleHb Ha piBHI 13—16 % 3a paXyHOK BUKOPUCTAHHS JOJJATKOBUX IIPOLIEAYD
Ta 3a6e3MeYeHHsT I0CTOBIPHOCTI MPUHAHATUX pillleHb Ha piBHi 0.9.

Korro4oBi ciioBa: iepapxiuHi CTpyKTypU, MeTaeBPUCTUYHI aJrOpUTMU, WITyYHI HEHPOHHI Mepexxi, 1110 eBOJIIOLiOHYIOTh, JecTabimti3yroui
daxropu.
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BU3HAYEHHS ®AKTOPIB BE3IIEKH ABIALIIMHOI'O TPAHCIIOPTY, BPA3JIMBUX 10 AKTIB HE3AKOHHOI'O
BTPYYAHHA (c. 54-67)

I. I. Buconpka, A. M. Baibko, C. B. IIpons, I. M. T'epacumeHko, ®. €. Bucornbkuii

OG6’eKTOM JIOCTiZPKEHHS € CHcTeMa 6e3IeKH Ha aBiarjiifHoMy TpaHcropTi. JlocipKkeHo mepeiyMOBHY 37iICHEeHHS 3aX0/iiB Ge3IeKH Ha aBia-
LillHOMY TpaHCIOPTi. Ile BUKJIMKAHO THM, 110 HaliCepiHO3HIIIO 3arpo30r0 Ge3relli aBialiiiHoro TpaHCIOPTY € aKTH HEe3aKOHHOTO BTPy4YaH-
Hsi (AHB), 34ilicCHEHHS SIKUX € 3JI0YMHOM i He MOXKYTh OyTU BUIIpaBAaHuMu. ToMy MOCTiiTHO HEOOXiJHO CIIPUSTH MiABUIIEHHIO e(DeKTUBHOCTI
110 6G0POTHOI 3 IIUIM 3JI0M Ha IVI00AIbHOMY PiBHI.

BusHaueHO (hakTOpu BIUIMBY Ha Ge3IeKy CKIaZloBHUX eseMeHTiB ATC 3ayie)XHO Bifi ocobiuBocTell X (pyHKIiOHyBaHHS. [IJIs1 CKJIa[j0BOI
ATC «asiariiitHi epeBe3eHHs» CaMUM BPA3JIMBUM 00’ €KTOM € aepoIopT, B SKOMY Bi/[OyBarOTHCS ITPOIIECH MOYATKOBHUX Ta KiHIIEBUX €TAITiB



BHUKOHaHHA peiicy. [l cxmamoBoi ATC «aBiarist crierjipusHadeHHs» CaMUM BPa3/IMBUM CEKTOPOM € aBialjifiHo-XiMiuHi po60TH B arpapHOMY
CeKTopi. ¥ 1IboMy ceKTopi aBialjielo BUKOHYEThCSI 3aXUCT 36PHOBUX KyJIBTYP XiMiYHUMU 3aco6aMH. 3’sICOBAHO, 1[0 IIECTUIIUU MOXYTb OyTH
CYTTEBOIO 3arpo30I0 Yepe3 BUKOPHUCTAHHS 1X 3 MeTOI0 6i0XiMITHOTO TepopU3My.

Po3po6sieHo Ta peasi3oBaHO MaTeMaTHYHY MOZEJIb, SIKa BijoOpakae JUHAMIKY PyXy IIOTOKY ITaca’KHUpiB uepes MPOIEeAypH B aepOIIOpPTY.
PospaxoBaHO AUHAMIYHUI PO3MIOZLI pecypciB aeponopTy /Il BUKOHAHHA MPOLeAyp MepeBipok Ak Mpu 3BUYaiiHiil po6oTi, Tak i mpu po6oTi
B YMOBax Aii 3arpo3. B pe3ysbraTi BU3HA4€HO KpaliHi BUIAJKN IIOTPeOH y pecypcax — JUIs BUKOHAHHS ITePeBipoK Ha Ge3IeKy TPHUBAIICTIO
y cepeZiHbOMY 7 XBUJIMH Ha OHOT0 nacaxupa. IIpy nepeBUILeHH] IPOITYCKHOI 3AaTHOCTI y 2 pa3u norpeba y BiAlOBiHUX pecypcax y 4,7 pazu
6isbIna, HiXK [/IsT BUKOHAHHS TIepeBipoK Ha 6e3TeKy TPUBAJIICTIO Y CepefHbOMY 3 XBUJIMHH Ha OJHOTO Iacakupa i mpu MiHiMaIbHO AocTaTHil
MPOITYCKHIN 3JaTHOCTI IIpoIiecy IIPOBECTH BCE Y BCTAHOBJIEHI YaCOBi paMKH.

KorrouoBi cyoBa: Ge3rexa aepornopry, akT He3aKOHHOT'O BTpy4YaHHs, (hakTopy Oe3reKu aBiamiiiHo-XiMiuHUX pobiT, BUgu 6ioxiMidHOrO
TEPOPU3MY, IIPOLIEZyPU IIEPEBIPOK B a€POIIOPTY, PECYPCH a€POIOPTY, MaTeMaTUYHe MO/IE/IIOBAHH .



